Influence of treatment sequence on efficacy of fluorouracil and cisplatin intratumoral drug delivery in vivo.
The influence of treatment sequence in combination chemotherapy using fluorouracil (5-FU) and cisplatin (CDDP) was investigated in a mouse tumor model. Both drugs were formulated as therapeutic injectable gels, 5-FU/epinephrine gel and CDDP/epinephrine gel, and used intratumorally in a multiple-treatment regimen. By testing various multiple-treatment regimens, we determined optimal treatment sequences for these two injectable gels. Then we compared the antitumor responses achieved using the optimal treatment sequences for the intratumorally administered gels with the responses obtained using 5-FU and CDDP solutions administered intratumorally or systemically in the same treatment sequence. Tumor-bearing C3H mice received a total of four injections (every 2 to 3 days from day 0 through day 7) of 5-FU solution, CDDP solution, 5-FU/epinephrine gel, or CDDP/epinephrine gel either as single agents or in various combinations and alternate sequences of solutions or gels. The delay in tumor growth was used as a study end-point. The results showed that local treatment (i.e., intratumoral administration) was more efficacious than systemic treatment (i.e., intraperitoneal administration) when both 5-FU solution and CDDP solution were used either alone or in combination. Further, using two drugs in combination was superior to using either drug alone. When both drugs were delivered intratumorally in the injectable gel formulations, the combination treatment sequences initiated with 5-FU/epinephrine gel were superior to sequences initiated with CDDP/epinephrine gel in delaying the tumor growth. The two sequences initiated with 5-FU/epinephrine gel (i.e., two treatments with 5-FU/epinephrine gel followed by two treatments with CDDP/epinephrine gel and the sequence of alternating 5-FU/epinephrine gel and CDDP/epinephrine gel) showed no significant difference in antitumor efficacy. Both these sequences (initiated with 5-FU/epinephrine gel) produced the longest delays in tumor growth, and > or = 50% (7 of 12) animals remained disease free at the end of the 60-day study. These studies demonstrate that significant improvement in local tumor control in mice can be achieved with a simple treatment sequence alteration of two established drugs.